io8              DIRECT-CURRENT DYNAMOS AND MOTORS
EXAMPLES.
1.    A motor has four poles, and runs at 600 R.P.M. with
200 volts P.D. ; the armature is wave-wound.    Find the gross
theoretical torque for an armature current of 50 A., neglecting
the ohmic drop in the armature.    (Inter-Coll. Exam., Cam-
bridge, 1912.)
2.    A 250-volt shunt motor with an armature resistance
of O'i ohm, and a field resistance of 600 ohms, gives 10 H.P. at
85% efficiency.    Calculate the back E.M.F., and the armature
current.    (Mech. Sc. Trip., Cambridge, 1912.)
3.    In a two-pole shunt motor the flux per pole is 1-2 x IOG
lines, the number of armature wires is 534, the armature resis-
tance is o-i ohm, the speed is 1000 R.P.M.    Find the gross
torque if the P.D. is no volts.    (Mech. Sc. Trip., Cambridge,
1912.)
4.    A shunt motor runs light with /a=2 at 600 R.P.M. and
7=250.    The armature resistance is 0-5 ohm.    If the arma-
ture reaction is such that the reduction of flux is proportional
to the armature current, and is 2% when the armature current
is 10 A., find the speed when the load on the shaft is 10 H.P.
(Inter-Coll Exam., Cambridge, 1911.)
5.    If the saturation curve of the machine in Ex. 17, p. 74
were obtained at 800 R.P.M.    Find the speed as a motor when
/a =85 A.
6.    It is required to design a starter for a certain shunt
motor.    Show that, if the copper loss in the armature at full
load is 4% of the input, eight contacts on the starter will
suffice to restrict the current rush to 1-5 times the normal full
load current.    Calculate the resistances to be inserted between
each pair of adjacent stops, if the resistance of the armature is
0-5 ohm.    (R.N.C., Greenwich, 1912.)
7.    The following particulars refer to a 35   H.P.   shunt
motor:                                                                                                   !
Number of poles   ........................4                                  \
Air-gap cross section at pole-face..........450 cm2.                '       I
Flux density   ............................5500                             *